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IN THE CLAIMS : 

Please amend the claims to read as follows: 

1. (Cuirently amended) An apparatus; for chlorine dioxide generation, the apparatus 
comprising: 

a plojtality of metering pumps; 

a reaction column having multiple inlet port a> selected itilet ports of the multiple inlet 
ports each being operably connected to a respective metering pump of the plurality of 

a synchronizer controlling the plurality of metering pumps to px u viJe ^>^uduuniz c d 
dclivciy of a plui ' ality of mac^tant chcnucals t o t he r eaction c o lumji synchronize the 
pulsations of each metering nump of the plurality of metering pumus. 

2. (Currently amended) The apparatus of claim 1, the reaction column ftnfter 
configuT c d to have having a plurality of t ec shaped internal passages. 

3. (Cmxendy amended) The apparatus of claim 2, wherein the t ec shaped passag es ai c 
configm ' cd to inUoduc e a plurality o f tcac t ant ch e micals capable o f for ming cMoiin c di ox ide t o each 
other the reaction col\mm comprises a first reaction site, a first internal passage of the plurality of 
internal passages connectine a first inlet port of the multiple inlet porta toJhe first reaction site, a 
second internal passage of the plurali ty of internal passages connecting a second inlet port of the 
multinle inlet norts to the fanst reaction site. 
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4. (Cuirently amended) The apparatus of claim 3, (li e Lee jJbiapcd passages fuitli e i 
cmifi jLUicd to promot e mijiJiig of t he reautAni dn!.xmuJis further comprising a first reactant chemical 
flowinp within the first internal passage ajid a second reactant chemical flowing within the second 
internal passage, the first and second internal passages shaped to promote mixiny of the first and 
second reactant chemicals at the first reaction site. 

5. (Currently amended) The apparatus of claim 4, wherein the t ec shaped first and 
second internal passages promote mixing of the first and second reactant diemicals by providmg at 
least one head on collision of the first and second reactant chemicals at the first reaction site , 

6. (Currently amended) The apparatus of claim 5, wherein the tee shaped first and 
second internal passages fiirtiier promote mixing of the first and second reactant chemicals by 
generating turbulent flow in reactant chemicals by providing abrupt changes in the flow path. 

7. (Currently amended) The apparatus of claim 6, wherein Qji e jieattanL Lhemii^^als leacl 
i ll A fir.^t AwA A .ncci t tid lUAe^lion the reaction column comprises a seco n d reaction site, a third intemal 
passage of the plurality of internal t>assapea connecting a third inlet port of the muUble inlet ports 
to the second reaction site, and a i^otirth intern al passage of the plurality of intemal passages 
connecthijz the first reaction site to the second reaction site. 
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8. (Cinreotly amended) The apparatus of claim 7, wherein the first i-caction involves 
the reaction of two of the Jieaulant dicmicala t o fei ' m chl o rine gas reactant chemical and the second 
reactant chemical react at the first reaction site to form a first product. 

9. (Currently amended) The apparatus of claim 8» wh c a xs in t he acc o nd reaction lavulvc^ 
Qu e reacti o n between flie chlujiliie gas and an additional r e ac^tant chemical to form chl o rine dioxid e 
fiirthcr comprising a third reactant chemical flowing within Che third internal passage and wherein 
the third reactant chemical and flie first product react at the second reaction site to form a second 
product 

1 0* (Currently amended) The sqpparatus of claim 9, whc a i - ein t h e first and second reactions 
o eeii f und er a vacuum crea t ed hy a carrier fluid flowing thi ' ough an educto r finther comprisinpt an 
eductor with a carrier fluid passing therethrough, wherein th e eductor is connected to the reaction 
column to gcaucratc a vacuum at the first and second reaction sites . 

1 1 . (Original) The apparatus of claim 1 0, wherein the carrier fluid comprises water. 

12. (Currently amended) The apparatus of claim 1 , wherein the g^yudjuiumz e d dcliv c iy 
fai ' tlxcr synchronizer comprises a repeat cycle tim er io en$uA ' e that dll i Xic metering pumps pulsa t i o ns 
ai ' c aynchroixized tu uccur at t ht same tim e. 
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13-30. (Cancelled) 

31. (Currently amended) An apparatus for generating a selected chemical 
compound from multiple reactants, the apparatus comprising: 

miattt>llgreactants; 

a plurality of metermg pwnps, each metering pump of the plurality of metering 
pumps being operably connected to deliver a reactant of the multiple reactants to a reaction 
column; 

the reaction column comprising multiple inlet ports to receive the multiple reactants 
and a first reaction site where selected reactants of the multiple reactants are introduced to 
one anothei^ and 

a synchronizer operably cotmected to the plurality of metering pumps to control the 
pulsations of the plurality of metering pumps to provide a synchronized delivery of selected 
reactants of the multiple reactants to the reaction column. 

32. (Previously presented) The apparatus of claim 31, the reaction coltmm flirther 
comprising: 

a first conduit conducting a first reactant of the multiple reactants from a first inlet 
port of the multiple inlet ports to the first reaction site; and 

a second conduit conducting a second reactant of the multiple reactants 6om a second 
inlet port of the multiple inlet ports to the first reaction site. 
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33. (Previously presented) The apparatus of claim 32, the reaction column further 
comprising: 

a second reaction site; 

a third conduit conducting a tJiird reactant of the multiple reactajtubs jfrom a third inlet 
port of the multiple inlet ports to the second reaction site; and 

a fourth conduit conducting a mixture of the first and second reactants from the first 
reaction site to the second reaction site. 

34. (Previously presented) The apparatus as defined in claim 33, wherein the first, 
second, and third conduits are further configured to promote mixing of the multiple reactants. 

35. (Previously presented) The apparatus as defined in claim 34, wherein the first and 
second conduits promote mixing by providing a substantially head-on collision of the first and 
second reactants at the first reaction site. 

36. (Previously presented) The apparatus as defined in claim 35, wherein the first and 
second conduits promote mixing by generating turbulont flow in the first and second reactants 
through the use of abrapt, substantially right angle changes in the direction of flow. 

3 7. (Cuirently amended) The apparatus as defined in claim 36, wherein selected reactants 
of the multiple react^jut reactants react in a first reaction at the first reaction site and a second 
reaction at the second reaction site. 
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3 8. (Currently amended) The apparatus as defined in claim 3 7, wherein the first y i iavtiuii 
c o mbiAi c s die fiist and ^ e ouiid icactaiiU lu furm tliluiiiie aad second reactants react at the first 
reaction site to form c hlorine pas , 

39. (Currently amended) The apparatus as defined in claim 38, whefcin (Iac wcond 
reacUojU combmes t h e chlOTiue mas jnd tlx e t hix - d rc actant to ftii ' m - chl o rine di o xide wherein the 
chlorine gas and the third reactant react at the second reaction site to form chlorine dioxide . 

40. (Currently amended) The apparatus as defined in claim 39, wli e i c in the first and 
6cwnd rcactlm)u ! > ULcm - imdcr a : vacuum a ' caled hy a cai r iei - fluid flowing tlu ' ough on -e du c to r ^[^ct 
comprising an eductor with a carrier fluid passing therethrough, the eductor connected to the reaction 
column to generate a vacuum at the first and secon d reaction sites . 

4L (Previouslypresmted) The q>paratus as defined in claim 40, wherein the carrier fluid 
comprises water* 

42. (Previously presented) The apparatus as defined in claim 31» wherein the 
synchronizer comprises a repeat cycle timer. 
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43. (Previously presented) Ajtxapparatus forselectively combining multiple reactants to 
generate a selected chemical compound, the apparatus comprising: 

a reaction column having multiple inlet ports, internal conduits, a first reaction site, 
and a second reaction site; 

a first conduit of the internal conduits conducting a first reactant of the multiple 
rcactants from a first inlet port of (he multiple inlet ports to the jBitst reaction site; 

a second conduit of the internal conduits conducting a second reactant of the multiple 
reactants from a second inlet port of the multiple inlet ports to the first reaction site; 

a third conduit of the intcmal conduits conducting a third reactant of the multiple 
reactants from a third inlet port of the multiple inlet ports to the second reaction site; 

a fourth conduit of the internal conduits conducting a mixture of (he first and second 
reactants from the first reaction site to the second reaction site; and 

the length of the fourth conduit corresponding to the volumetric flow rate of the 
mixture of the first and second reactants to provide sufficient time for (he fibrst and second 
reactants to substantially completely react before entering (he second reaction site. 

44. (Previously presented) Hie apparatus as defined in claim 43, wherein the first and 
second conduits promote mixing of the first and second reactants by providing a substantially head- 
on collision of the first and second reactants at the first reaction site. 
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45. (Previously pregoQted) The appmUis as defmed in claim 44, wherem the 
second condirits further promote mixing of the first and second reactants by generating tujbulent 
flow through the use of abrupt, substantially right angle changes in the direction of flow. 



.9. 

PAGE10/16*RCVDAT7/12CflM 12:55:43 PM (Eastern Dayip 



